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Description 

tt is well known thatr in perforating earthen formations to tap subterranean deposits such as gas or oil, 
perforation is accomplished by well-drilling tools and a drilling fluid. The drilling fluid serves to cool and 
^ lubricate the drill bits, to carry the cuttings to the surface as the drilling fluid is circulated in and out of the 
well, to support at least part of the weight of the dn1l pipe and drill bit to provide a hydrostatic pressure 
head to prevent caving of the walls of the well bore, to deoostt on the surface of the well bore a fitter cake 
that acts as a thin seml-impervlous layer to prevent undue passage otfluids, and to perform other functions 
well known in drilling. It is important that the drilling fluid exhibit a relatively low rate of filtration or fluid 
'0 loss in addition to having desirable rheological properties such as viscosity and gel strength. It is also 
important that the drilling fluid system should be kept as simple and inexpensive as possible in order to 
avoid undue expense in the drilling of the well. 

Drilling fluid also has an effect on the friction between the drill pipe and the bore hole, and the higher 
the roafficient of friction between the drill pipe and the fomiau'on being drilled, that is, the tower the degree 
IS of lubricity of the drilling fluid, the greater the power requirements needed to rotate the drill pipe in the 
bore hole filled with the drilling fluid. Further in this respect, a drilling fluid having a low degree of lubricity 
or a high coefficient of friction between the drill pipe and the uncased well bore means that a high degree of 
drag on the drill pipe results, thereby lessening the useful life of the drill pipe. Therefore, the lubricating 
properties of the drilling fluid are assuming an increased importance to those skilled in the art, not only 
^ with regard to the wearing of the bearings in the drill bit, but also with respect to the friction between the 
drill pipe and the uncased bore hole. 

Drilling an oil or gas well is generally conducted by a rotary system. This system depends upon the 
rotation of a string of drill pipe to the bottom of which Is attached a multi-pronged drilling bh. The bit cuts 
into the earth causing the cuttings to accumulate as drilling continues. As a result, a drilling fluid must be 
25 used to carry these cuttings to the surface for removal, thus allowing the bit to continue functioning and the 
bottom hole to be kept clean and free of cuttings at all times. Drilling systems other than the rotary system 
are sometimes used, but these also require a drilling fluid to remove the bore hole cuttings and to perform 
functions related to drilling fluids. 

Oil-producing formations are generally porous layers having varying degrees of permeability to the 
30 flow of fluids such as oil, water or gas. Consequently, the rate of oil production is largely determined by the 
rate of flow through these permeable forntations which, in turn, is dependent upon the porosity or 

permeability of the aend or stone present. In drilJing through such o porous layer, Hia dcsireble to employ e 

drilling fluid having such charaaeristics that excessh^e amounts of liquids or solids are prevented from 
penetrating through the porous formation. The ability of the drilling fluid to prevent excessive formation 
35 fluid penetration is called filtration control. 

Bocidos tho filtration control, an aeeoptablo polymor hae to nMintain on adequate rheoiogy (flow) 
properties of drilling fluids. Gary and Darley, ed., Composition and Properties of Oil Well Drilling fluids, 4th 
ed., page 12, states: "The flow properties of the drilling fluid play a vital role in the success of the drilling 
operation. These properties are primarily responsible for removal of the drill cuttings, but influence drilling 
40 progress in many other ways. Unsatisfactory performance can lead to such serious problems as bridging 
the hole, filling the bottom of the hole with drill cuttings, reduced penetration rate, hole enlargement, stuck 
pipe, loss of circulation, and even a blowout". 

Materials that have been used in the past to comrot flltratfon rates of aqueous drilling fluids by 
plugging, producing calces or similar methods, have included materials such as pregelatinlzed starch, 
43 sodium carboxylmethylcellulose (CMC), sodium polyacrylates and lignites. Each of these materials has 
certain limitations. For example, lignite becomes ineffective in high salt concentrations. Thermodegrads- 
tion of CMC is accelerated as the temperature approaches 300T (149X). 

Acrylic and methacrylic derivatives, such as those copolvmerized whh hydrocarbon-substituted 
styrenes, such as o-methyl styrene,p-methyl styrene and 2,4-d!m6thyl styrene have been utilized in drilling 
50 fluids. For example, U.S. Patent US—A— 2«718,497 teaches the use of relatively high-molecuiar-weight 
polymers of these materials to control water loss characteristics of aqueous muds and day dispersions. 
Additionally, U.S. patent U&-A*2,650305 teaches the use of water-soluble sulfonated polystyrene 
derivatives for filtration control in water-based drilling fluids. 

Acrylic add derivatives such as copolymers of acrylamide and sodium acrylate derivatives have been 
56 frequently used commerdalty as flocculants for drilling fluids and are disclosed in U.S. Patents 
US— A— 3,558^ and US— A— 3,472,325. Similariy, a copolymer derh/ed from acrylic acid and acrylamide 
is disclosed in U.S. patent US— A^3323,603 as a flocculant for aqueous drilling fluids. However, the use of 
polyacrytate for filtration control in some areas has been limited by its sensith/ity to caldum ions. 

U.S. Patent US— A— 4,2d3^27 disdoses a copolymer additive prepared from (1) a (meth)8crylamido8l- 
€0 kylsuHonlc add or alkali metal salt thereof and <2) a (meth^rylamlde or N-alkyl(meth)acrylamid8. The 
copolymer may be cross-llnlced with a quaternary ammonium salt 

The present Invention provides a polymer, having an intrinsic viscosity of 1.0 to 7.0, preferably 1.6 to 
5.0 dl/g in 1.0 Af NaCl, prepared from: 

(A) 23 to 45%, preferably 25 to 35%, by weight of at least one unsaturated carboxylic add or Its salt; 
66 <B) 9.0 to 69%, preferably 29 to 40%, tYy vtrelght of at least one unsaturated sulfonic add or its salt; 



2 



EP 0101 080 B1 



(C) 2.5 to 16%, preferably 5 to 10%, by weight of at teast one unsaturated cation ic monomer; end 

(D) 0 to 90%, preferably 15 to 45%, by weight of at least one unsaturated n on ionic monomer. 

The invention also provides an aqueous drillino fluid, comprisrno an aqueous dav dlspersfon and ths 
atMve^escribed polymer. 

The invention also provides a method for drilling a well in a subterranean formation in which the said 
aqueous drilling fluid is circulated Into the well during drilling. 

The clay dispersion may be any finely divided solid capable of being dispersed or suspended in an 
aqueous liquid vehicle. Ordinarily, such material will include hydratabia clay or colloidal day bodies such 
as Wyoming bentonite, commarcial medium-yield drilling clays mined in various parts of the country such 
as in Texas, Tennessee and Louisiana, and those produced when day subsurface formations are drilled. 
Weighting materials added to increase specific gravity such as barytes and iron oxide may also be 
included. 

The aqueous medium may be fresh water, such as that obtained from wells or streams; It may be salt 
water from the sea or from wells; or It may be an olUin-water emulsion, i.e., water that has become 
contaminated in some way with small quantities of oil or to which oil has been added to gain some desired 
aovantage. it has been TounO that polymers of the Invention are particularly effective in salt water and are 
stable at high temperatures, and that dniling mud containing polymers of the invention shows good 
filtration and Theological properties. 

The drilling muds of the invention may also contain other additives. 

MaTenais such as causilc alkali, quebracho and lime may t>e added to the drilling mud at the surface 
while other materials, such as gypsum and shale, may be encountered in subsurface formations during 
drilling operations. 

When used tn accordance with the invention, the polymer may be added directly to the drilllrig mud as 
0 dry powder, os a slurry auapended iii d suitable liquid, or as a solution In water or some other suliaDie 
solvent, and it may be incorporated in the mud at any convenient point in the mud circulation system. It 
may be desirable to use a mixing device such as a cone and jet mixer for incorporating the additive into the 
mud. 

Any unsaturated carboxyltc acid or its salt may be used In preparing the polymer. Examples include 
acrylic acid, methacrylic acid, vinylacetic acid, allylacetic acid, 4-methyl-4'pentenolc acid, a-halodcrytic 
acid, maleic acid, itacontc acid, fumaric acid, p-hydroxyethylacrylate, p-carboxy ethyl acrylato, their salts 
and mixtures thereof. The preferred carfooxylic functional monomers are acrylic acid, methacrylic acid, p- 
earboxyothylooiYlote ond thoir oalta. 

Any unsaturated sulfonic acid or its salt may be used. Examples include 2-acrylamido-2-methyl- 
propanesulfonic acid (AMPS), 2-methacrytamido-2'methyl-propane5ulfonic acid (MAMPS), styrenesulfonic 
acid (SSAI, vinyisulfonic acid (VSA), suKoaDcylecrYlates or methacrylates, allylsulfonic acid (ASA), 
methallyleulfonic acid (MASA)« 3-mothaerylamido-3-Kydroxypropar>oculfonie acid, their caltc and mixturoo 

thereof. The prefen^ed sulfonic compounds are AMPS, MAMPS, ASA, MASA, SSA. VSA and their salts. 

Any unsaturated cationic compound may be used. Among specific examples of the preferred cationic 
monomers are quaternary ammonium compounds, such as diethyldialiylammonium chloride {DEDAACK 
dimethyldiatlylammonium chloride (DMDAAC), methacryloyloxyethyl*trimethyl ammonium methylsulfate 
(METAMS), methacrylamtdopropyl-trimethylammonium chloride {MAPTAO, acryloyloxyethyl-trimethy- 
lammonium chloride (AETAC), methacrytoyloxyethyl-trimethylammonium chloride (METAC), acry- 
lamidomethylpropyl-trimethylammonium chloride (AMPTAC), acrylamidomethylbutyl-trimethy- 
lammonlum chloride (AMBTAC) and mixtures thereof. The preferred cationic monomers are DMDAAC, 
DEOAAC and METAC. 

The polymer may also be prepared by polymerizing a monomer containing a pendent tertiary amine as 
the pendant group with subsequent quatemization of the nitrogen In the polymer to form the cationic mer 
units. Likewise, monomers containing sulfur and/or phosphorus may be exhaustively methylated to form 
cations. 

Any non-ionic monomer may optionally be used. Examples include acrytamide and its derivatives, 
such as methacrylamide and N,N-dimethyl acrytamide. The preferred non-ionic monomer is acrylamlde. 
Mixtures of non*ionic monomers may be used in preparing the polymer. 

The quantity of the polymer to be used in the drilling mud of the Invention will vary vtrith circumstances 
over a reasonably wide range and the amount in a specific suspension or dispersion will depend on these 
circumstances and the characteristics of the drilling fluid treated. Any quamity that reduces the water loss 
may be used. Ordinarily, satisfactory results with regard to water loss reduction will be obtained with 
quantities ranging from one to four pounds (0.45 to 1.8 kg) per 42-gallon barrel (0.159 m^) of drilling mud. 
For optimum reduction in filtration rate with certain drilling muds, however, quantities up to 6 pounds 
{2.7 kg} per barrel may be required. On the other hand, in some cases where, for example, only small 
improvement in filtration rate is desired, as little as 0.125 pound (57 g) of the additive per barrel of mud will 
produce ttie desired effect. The exea amount to be added, as previously pointed out, depends upon the 
original character of the mud and on the properties desired. This can be determined, as is customary in the 
field, by simple tests at the time when the addition is made. 

The polymers may be prepared by mbcing the monomers, preferably in the presence of any free-radical 
inftieiof, e.9. a peroxide, &iu initiator or redox system. The polymertzailon may also be Initiated 
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photochemically. The preferrsd catalysts are a mixture of persulfate, bisulfite and any azo initiator, such as 
2^'-azobt&-{2-amidinopropane)hydrochloridB. 

The polymer may be made by any of a variety of procedures, for example, in solution, suspension, bulk 
and emulsions. 

The temperature is not critical. The reaalon will generally occur between 10 and KXTC. The reaction, 
depending on the temperature, generally takes from 1 to 12 hours. Measuring for residual monomer will 
verify when the reaction ts complete. 

Tne pH oT the reacdon mixture is not critical. The ph is generally in tne range ot 4.b to y.u. 

The percent solids In the reaction mixture Is not critical. The preferred range is 1 to 50%, by vtreight 
solids. 

The molecular weight of polymers are drffioult to accurately measure. The polymers are, instead, 

usuallY identified by inulnaic viscosity. Thu irilriiisic viscosity uf the pulytfmphulyle U not crftlcat In the 
instant invention. The preferred intrinsic viscosity to 1.0 to 7,0 dl/g, most preferably 1.& to 6.0 dl/g. 

The rheology properties were measured by a direct-reading Fann V-G meter. 

The following measurements are generally used for evaluation: 

(a) Plastic viscosity {PV):^' Reading at 600 rpnr>— Reading at 300 rpm (cps). 

Plastic viscosity is the part of flow resistance caused by mechanical friction. 

<b) Yield Point (YP)-Reading at 300 rpm-PV |Ib/100 sq. fL>. Yield Point, the second component of 
resistance to flow in a drilling fluid, is a measurement of the electro-chemical or attractive forces in a mud. 

(c) Ge) strength (GELS) = Reading at 3 rpm initially/Raading at 3 rpm for 10 mir\utoc. 

GELS is a measure of the attractive forces between mud solids under static conditions. Lower gel 
values indicate lower pump pressure required to break circulation. 

(d) The filtration property was measured by e standard API fluid loss (f L) test (FL«30-mtnute fluid loss 
from filter press at 100 psi of N2). 

The above testing procedures are outlined in the American Petroleum Institute Bulletin, "The Rheology 
of Oil Well Drilling Fluids", #13D, Section 5.3 and "Standard Procedure for Field Testing Drilling Fluids", 
#13B, Section 2.5. 

Mud compositions 

A. Sea salt mud 

15 g of bentonite in 250 mt of distilled weter, 17.5 g of a simulated sea saH (Sea Rite) in 100 ml of 
distilled water, 20 g of Rev-dust, 2.0 g of polymer were sequentially added with mixing. The plastic 
viscosity (PV), yield point (YP), get strength (GELS) and fluid loss (PL) were measured. The results are 
summarized in Table II. 

B. 6% KCI mud 

Bentonite wos prehydroted by odding 10 g of bentonite to 250 ml of distilled water and mixed for 10 
minutes. 18 g of KCI dissolved in 100 ml of distilled water, and 2.0 g of polymer were sequentially added 
with mbcing. The PV, YP, GELs and FL were measured. The results are summarized in Table II. 

C Calcium sulfate (oyp) mud 

14 g of bentonite in 350 ml distilled water, 20 g of Rev*dust, 4 g of gypsum and 1.0 of polymer were 
sequentially added with mixing. The PV, YP, GELs and FL were measured. The results are summarized in 
lable IK 

Examples 1—1 1 

The polymers of the Examples were produced fay mixing the monomers indicated in Table U in the 
amounts, initiator, temperatures (initial and peak) and times indicated. 
For comparison examples: 

Example A: A 67/33 weight ratio AM/AMPS copolymer, prepared according to U.S. patent 4,293,427, 
Example 1. No ecrytate and cationic units in the polymer. 

Example B: A 67/33 weight ratio AM/AMPS copolymer with 1>t8 weight percent METAMS crosslinker. 
prepared according to U.S. Patent 4,293,427, Example 1. No acrylate unit in the polymer. 

Example C: A 47/43/10 weight ratio AA/AM/DMDAAC terpolymer. No AMPS In the polymer. 

Example D: A commercial carboxyimethyl cellulose type polymer (Drispac Superlo). 
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Example 12 

This Example demonstrates the effectiveness of the polymer of the present invention as a filtration 
control agent at high temperature. The polymer of Example 9, was added to a modified gypsum nnud with 
me roiiowmg composixion: 



Dl H2O 350 ml 

Bentonlte 14 g 

Rev-Duat 30 g 

Gypsum 4 g 

Caustic 0.75 g 

Ugnosulfate 3.0 g 

Polymor oample 1.0 9 



Each sample was aged for 16 hours at a temperature of 325°F {163°C) and then cooled down. The 
rheological properties and API filtrate reading were taken. A commercial carboxylmethyl cellulose sample, 

as identified ac Comparative D, was also oxamln«d. The recutts of these teste are shown in Table 111. 

TABLE 111 



Sample 


Hot agad 


PV 


YP 


GELS 


FL 


Example 9 


No 


7 


3 


0/2 


9.8 


Example 9 


325T. 16hrs. 


4 


1 


0/1 


19.8 


Comparative D 


No 


8 


2 


m 


9.4 


Comparative 0 


325*^, 16 hrs. 


4 


5 


0.5/9 


47.6 


Base mud 


No 


3 


10 


7/12 


57.4 


Base mud 


326°R 16 hrs. 


6 


9 


4/14 


B6.6 



Claims 

1. A polymer having an intrinsic vtscosity of 1.0 to 7.0 dl/g in 1.0 /W NaCI and prepared from: 

(A) 2.5 to 46% by weight of at least one unsaturated carboxylic acid or its salt; 

(B) S.0 to 85% by weight of at least one unsaturated sulfonic acid or its salt; 

(C) 2^ 10 15% tiy weight of at least one unsaturated cationic monomer; and 

(D) 0 to 90% by weight of at least one unsaturated non-ionic monomer. 

2. A polymer as claimed in Claim 1 having an intrinsic viscosity of 1.5 to 5.0 dl/g in 1.0 Af NaCI. 

3. A polymer as claimed in Claim 1 or 2 prepared from 25 to 35% by weight of component (A); 25 to 

40% by wolght of oomponont (B); 6 to 10% by weight of compononi (C); and 15 lo 49% by weight Of 

component (D). 

4. A polymer as claimed in any preceding claim in which component (A) is acrylic acid, methacryllc 
add, vinyl acetic acid, aliyl acetic acid, 4-methyM-pentenoic acid, a-haloacrylic add, maleic acid, itaconic 
add. fumaric acid, P-hydroxyetbyl acrylate, ^-carboxyethyl acrylato. a salt of such an acid or a mixture of 
two or more such compounds; component (B) is 2-acrylamido-2-methyI-propanesulfbnic add, 2-meth8cry- 
lamldo-2-mothyl-propane8ulfonic acid, styrenesulfonlc add, vinylsulfonic acid, a sulfoallcylacrylate, a 
sulfoallcylmethacrylate, allylsulfonlc add, methallylsulfonic acid, 3-methacrylamido-2-hydroxypropyIsul- 
foniC add, a salt of such an acid or a mixture of two or moro such compounds; component (C) is 
dimethyldiallylammonium chloride, dietfiyldiallylammonium chloride, methacryloyloxyethyl-irimethy- 
lammonium methylsulfate, methacrylamldopropyl-trlmethylammonium chloride, acryloyloxyethyl- 
trimethylammonium chloride, methacrylovloxyBthyl-trimethylammonium chloride, acrylamidomethyl- 
propyl-trimethylammonium chloride, acrylamldomethvlbutvi-trimethvlammonrum chlArido, or a mixtur© 
of two or more euch compounds; and component (D) is acrylamide, methacrylamide or N.N-dlmethylacfv- 
lamide. 

5. A polymer as daimed in any preceding claim in which the catlonic-containing monomer is a 
monomer containing a pendam tertiary amine that had been ouatemiied subsequent to polymurization. 

6. An aqueous drilling fluid comprising an aqueous day dispersion and a polymer as daimed in any 
one of Claims 1 to 5. 

7. A method for drilling a well in a subterranean formation, comprising drculating Into the well, during 
drilling, an aqueous drilling fluid as daimed in Qalm & 
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Pstentanspriiche 

1. Polymer mrt einer Intrinsic' Viskosrtfit von 1^ bis 7,0 dl/g in 1^ Af NaQ, herg^etlt aus: 

(A) 2rC bio 46 Gow.-% wonigotono einor ungecSttigton Corbonafiuro oder ihrem 6olr; 

(B) 5,0 bis 85 Gew.-% wenigstens einer ungesatttgten Sutfonsaure odor ihrem Salz; 

(C) 2,5 bis 15 G6w.-% wenigstens eines ungesdttlgten kationenhaltigen Monomers; und 

(D) 0 bis 90 Gew.-% wenigstens etn^ ungesdttigtan nicht ionischen Monomers. 

2. Polymer, wir in Anspruch 1 beansprucht, mtt einer fntrinstc-ViskosltSt von 1,5 bis 5,0 dt/g In 1,0 Af 
NaCl. 

3. Polymer, wie in Anspruch 1 oder 2 beansprucht hergestellt aus 25 bts 35 G6w.-% der Komponente 
(A); 25 bis 40 Gew.-% der Komponente (B); 5 bis 10 Gew.-% der Komponente (C); und 15 bis 45 Gew.*% der 
Komponente (D). 

4. Polymer, wie in elnem der vorstehenden AnsprOche beansprucht, worin die Komponente (A) 
AcrylsSure, Methacrylsfiure, Vinylessigsaure« Allytessigsdure, 4-Methyt-4-pentensdure. a-Haiogenacryl- 
sdure, Maieinsdure, Itaoonsdure, Fumarsdure, ^-Hydroxylethylacrylat 0*Carboxyethylacrylat, ein Salz 
solch einer Siure oder eine Mischung von zwei oder mehr solcher Verbindungen ist; Komponente (B) 2- 
Acrylamido-2-m6thylpropansulfons3ure, 2-Methacrylamido-2-methylpropansulfonsiure, Styrolsuffon- 
siure, Vinylsulfonsaure, ein Sulfoalkylacrylat, ein Suffoatkylmethacrylat Allylsulfonsdure, Methallytsulfon- 
siure, 3-Meth8crylamido-2-hydroxyprop^sulfonsdure, ein Salz solch einer Saure Oder etne Mischung von 
zwel Oder mehr solcher Verbindungen ist; Komponente (CI Dimethyldiallylammonlumchlortde. Diethyldial- 
lylammonlumcWorid, Methacryloyloxyethyl-trimethylammoniummethylsulfat. Methacrylamldopropyl-trl- 
methylammoniumchlorid, Acryloyloxyethyl-trimethylammoniumchlorid, Melhacryloyloxyethyl-trimethy* 
lammoniumchforid, Acrylamidomethylpropyl-trime^ylammontumchlorid, Acrylamidomethylbutyl'trime- 
thylammoniumchlorid oder eIne Mischung von zwei oder mehr solcher Verbindungen ist; und Kompo- 
neniB (O) Acrylamro, MexTwcryiamiO ooer N.IM-Uimemyiacrylamid ist 

5. Polymer, wie in elnem der vorstehenden Anspruche beansprucht, worin das Icationenhaltige 
Monomer ein ein anhfingendes tertiares Amin enthattbndes Monomer ist, das nach der Polymerisation 
quatemisiert worden ist 

6. was9rige Qohrfiosslgkolt, weiche eine wdssrige Tandisperslon und ein Polymer, wie in elnem der 
Anspruche 1 bis 5 beansprucht umfaGt 

7. Verfahren zum Bohren eines Bohrlochs in einer unterirdtschen Formation, welches das Zirkulieren 
einer wfissrigen BohrflussigkeH, wie in Anspruch 6 beansprucht, wfihrend des Bohrens in das Bohrtoch 
umfaQt. 

Revendications 

1. Potym^re ayant une viscosity intrins6que de 1,0 d 7,0 dl/g dans NaCI 1,0 AfT et pr6par6 d partir de: 
<A} 2,5 a 45% en poids O'au moms un aade carboxyiique Insaturd ou un de ses sels; 

{B) 5,0 d 85% en poids d'au molns un aclde sulfonique insature ou un de sels; 

(C) 2,5 h 15% en poids d'au moins un monomere insaturd contenant un cation; et 

(D) 0 d 90% en poids d'au moins un monomere insaturd non ionique. 

2. PolymAre aclon la revendtcation i, ayam une viscoslid Imrlns^ue de 1^ d &,0 dl/g dans NaCI 1,0 M, 

3. Polymire selon la revendication 1 ou 2. pr6par6 d partir de 25 d 35% en poids du constituant (A); 25 d 
40% en poids du constituant (B); 5 d 10% en poids du constituant (C); et 16 d 45% en poids du constituant 
(D). 

4. Polynr>^re selon Tune queiconque des revendlcations pr6c^dente8, dans lequel le constituant (A) est 
racida acrylique, I'adde mdthacrylique, I'acide vinylac^que, Tactde atlylacdtique, I'adde 4-m6thyi-4- 
pentdnotque, un acide alpha-halog^noacrylique, I'acide mal^Tque, I'acide itaconique, I'acide fumarique, )e 
bita-hydroxydthylacrylate, le bto-carboxv^thylacrylate, un sel d'un tel adde ou un melange de deux ou 
plusieurs da ces composes; to constituant (B) est I'acide 2-DorYlamido-2-ni^thyl-propanesulfontque, I'acide 
2-m6thacrvlamido-2-m6thylpropane8ulfonlquo, I'acide styrdnesulfonique, I'acide vinylsulfonique, un 
sufoalkylacrylate, un sutfoalkylm^thacrylate, Tecide altylsuJfonique, Tadde m^thali^ulfonique, I'acide 2- 
m6thacryIamido-2-hydroxypropylsulfonlque, un sel d'un tel adde ou un melange de deux ou plusfeurs de 

ces compost: le constituant (C) est la chloruro da dimMyldialtylammomum, le ehioruro do di6thyldially- 

lammonium, le m^ytsutfate de m6thacryloyloxy6thyi-trimdthylammonium, le chlorure de mdthacrylami- 
dopropyi-trim^hylammonium, la chlorure d'ecryloyloxy^thyl-trimdthylammonium, le chlorure de mAtha- 
cryloyloxydthyl-trim^ytammonium, le chlorure d'dcrylamldom§thylprDpyl*trimMytammonium, le chlo- 
rure^ d'acrylamidomdthylbutyt-trimithvlammonium. ou un m^lanoe da deux ou plusiourc do eoe com- 
poses; et le constituant (D) est Tacrylamlde, le mdthacrytamide ou le N.r^-dim^hytacrytamide. 

5. Polymftre selon I'une queiconque des revendicotlona pr^dentes, dans lequel le monomdre 
contenam un cation est un monomdre contenant une amine tertiaira accroch^e qui a quatcrnis6e 
ultdrieurement d la polymerisation. 

6. Ruida de forage aqueux comprenant une dispersion aqueuse d'argile et un polymdre selon f une 
queiconque des revendications 16 5. 

7. Proc^d de forage d'un puits dans une fomwtion souterraine, qui comprend la drculation dans la 
puits, au cours du forage, d'un flurde aqueux de forage selon la revendication 6. 
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